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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dispersion shift fiber suitable for 
long-distance light transmission by not making zero dispersion wavelength 
exist in a specific wavelength band, and setting a specific effective core 
sectional area. 

SOLUTION: The dispersion shift fiber has zero dispersion wavelength off a 
vravelength band of 1.53|im-1.56|im. and also has the dispersion value with 
the absolute value of 1 .0-4.5ps/nm/dm. a dispersion slope with the 
absolute value of 0.13ps/nm2/km or less, effective core sectional area Aeff 
of 70|im2 or ore. and transmission loss of 0.25B/km or less to light of a 
wavelength band of 1.55|i as various characteristics in 1550nm. A nonlinear 
optical constant (N2/Aeff) of 5.8 x iQ-io (i/w) in case of the sectional 
area Aeff being 55|im2 becomes 4.6 x 10-10 (1/W) if the sectional area is 
70|im2 so as to be reduced by about 20X. Wavelength multiplicity of signal 
ligW can therefore be increased in comparison to a conventional dispersion 
shift Tiber. 
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^^roa5f^^#i-5t ttj(z. -t©^1.S;j5 2 a T-Sbi 
I'^ffiS^'ri, rt(8fJ = TeD^Jl(c:^(te,n. rt{lll=.rj;^) 
fc(Sv^S5f^iJrWi-Si:t'f>(c. ^(D^^m-ZhX^^ 
"^^rb. 'PrH^3TeD^Jl(c^(tP,tL, 4'rBT=>TJ;'p 
fcffiV^ajlT^S-^ri-St i:fc(r. ^©^S;SS2 cT-foS 
^{ffl='7'i. ^{B!|::jrro^Jlic:^(+e,tt. ^«3TJ;i3 
t<£v^aSf^Sr#-f-5ii'b(z. -^£0^2)5 2 dT-fo5 

[0 0 5 7] Lfc^SoT, figl 5 5 0 nni|Ci3(t5± 
K(;i^i-5rt{Bl3T©jtJaW^||;4SAni. rtfflli'^ 

••• (9) 
••• (1 0) 

••• (1 1) 
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(8) 
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0. 2%^An3- An2^0. 7 
An4/'An3^0. 9 5 

1. 2^d/c^3. 5 

lO 0 5 8 J /jrib\ y'^':fu:^ hi>9y hV-feTi/^ > h 

[00 5 9] Anx= (nx2-ncid2) / {2n.^) 
X : 1 . 2, 3, 4 

[0 0 6 0] 

-r >^=iT^£7)®tFr^>^n:7r>ryU2 o i ^^-T^tt h 
^^2a^54. 2 //mT*fe^F^{|0=rr 1 1 1 

$>^^m=^Tl 2 1 ^{ai::ir 1 2 1 (^)^/^tr^tt^ 

^^2 6 3 /xmT*fc5F^{l!j>^^ :y K2 1 1 
^m^9y K2 1 lt7)^ji(ci^ttbnfci^{||^^:y K2 

2 1 t^m^^. 

[00 6 1 ] ^LT. ^<DmimmM<D^wciyz^ h-7r 

^^<2 0 0it. ±mmm^ (1) (4) . (8) ^1^ 

[0 0 6 21 a/b = 0. 1 3<0. 15 
0. 8%<Ani = 0. 98%<1. 2% 
0. 12%<An2 = 0. 2 0%<0. 30% 30 
An3 = 0. 1 2% 
An3/An2 = 0. 6<0. 9 5 
1- 2< c/b= 1. 9 7< 3. 5 
^^t-. &:Sl 5 5 0 nmfCioVNT. r 1 HJfe^Jo 

^f>ffi^&:^=l 5 8 o n 

1 5 5 0 nmr(^^^ffl=-3. 8psXnm/km. 
^^^^-^=0. 1 1 1 p sXnm2/^km, 
^^rrr^SaAaff = 7 8. 2 m m2 . 
:^yh:ty^-M:^l. 5 9 urn. 40 
^^^2mmX^mftim^<Dmfm^=0. IdBX^ 
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(1 2) 
(1 3) 
(1 4) 

^^3 0 1 p^m^T2 0 \(Dj^m\zm^hf\.. 

b^5i3. 4 mn<D^m=^r3 0 2 ^^^=^^302 
<^^m{C^i'f htl. ^^2c^?19. 2nmX*h^^m 

2d^538. 4 ;/mT'&^F^{iIi:^^5/ K3 04 <b. F^iSfl 
K3 0 4 co^^tc^tt P>tlfc^{g!l>^ 7 :y K3 0 5 

[00 6 4] -^LT. :iom2^:®^£7)5>S^v':7 h:7:r 
-r^<3 0 0(l. ±IEg|^^ (9) - (14) ^i^T(?:>J: 

[0 0 6 5] a/c=0, 36<0. 42 
b/c = 0. 7>0. 6 0 
0. 5%<Ani=0. 7 2%<1. 1 o/^ 

0, 2%< (An3 — An2) =0. 4%<0. 7% 
An4/An3 = 0. 15<0. 95 

1. 2<dXc = 2<3. 5 
Z^:^ 1 5 5 0 nm{C:JoV>T. Z<Dm2mMm<D 

^i^Wc^m= 1 5 6 7 nm, 

1 5 5 0 nmT*05>tfi:fi=- 1. 8ps/nm/km. 
^Wc:^x:i-y^O. 1 1 0 p s/nm2/km. 
^^=ir^DiaA.ff=-8 1, 8|zm2, 

:y 1 . 7 4 Mm, 

Bl^3 2mmT*fttfybJ^^COfttf^3)^=0. 1 d B/^ 

^i^S3^=0. 2 1dB/km 
[0 0 6 6] fj:^, -fxy:^ V^'yy K/-&^> :/ h 

^Tm<Dm^m:fu:7r4/ua. mi 3\c7jk^ttfzxo 
^^m-^cDmmt^-^mxh^^ 0ii;tn\ mi 3 (a) it. 
^m:=^r3 0 2(Dmmmr^p3m^9y K3 0 4(Dmmm 

<t t>iiiV^J^^ (An2>0) (D, Ur'^zfuyf. 

ffl0y^^LT:Jo»9. |g| 1 3 (b) (1. ^m=^T 3 

0 2(Dmtffmii^Psm^9 y KS O 4CO®Sf^j:fr) ^ig;v> 
^-g^ (An2<0) ^T^'^f h^^^;. hV-t>/ 



l^^=0. 2 1 d BXkm 
[0 0 6 3] J^d, igi2(i. ^^^^^Cl^-S^f^v^r^ 

yr^/u:t7r:-rmxh^o i^i 2{c^^njtj;9tc, ^ 
^^^^>y h:7T^y«Dm2mmmn. y^><ri^;=^V^ 

K.-t>r>>h3r^(;)JS^^:/n:7r>f/U3 1 0 



[0 0 6 7] 

tiil. 53-1. 5 6 //m^7>&gtt^^^^c#^EL/^V^<^: 
th\Z^ ^^1 5 5 0 nin\Z^\,-f^m^^TWTmmt)>7 
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(9) 



J5 

(0 0 6 81 :^(D^m\zm^^mi^y hyT-cy< 

Ill!2l :z(D^m{z.m^^mi^y hyT4y«DRm^fj: 

1113] ffl (a/b) i:ll^33TI^®aAeff 

[1^14] itSSf^HAni <i:^g^;^l 5 5 0 nmt:i*Dtt-5 

mi] );tmmmm^^n2t2inm^^X*(D:^^y V:ty 



JO 
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J6 

im9] ffl (cXb) ^iE^3 2mmXmfhtltim^ 

<^ ft ^ oii^ ^^-r ^ :7 T-fe -5 o 
mil] ^(D^m\:^w^^^miyy hyT^y<(Dmim 

mm<DmmmmRrf^(Dmtff^:f^yr^^^ (x^r/u- 

mmc^mmmmRv^-^com^myri^yr-f^i- (y'^-^i^ 
[Hi 3] in 1 z\^^^f\.fz.w,2nMm<D%w<'yy vy 

110. 111. ZOl-t^m^T^ 3 0 2---^re1^ 
r. 1 2 0. 1 2 1. 3 0 3--^{|i)3r. 210. 21 
1. Z 0 A-'P^m^ =7 V V. 220. 221. 305"- 



[iD2] 



[ma] 
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[1^6] [m?] ms] 

(dB/TUKN) (pja) (dBto) 




[[119] 



[in 1 0] 



1.0 

as- 

0- 




1 1.2 2 



% 



iti m) 




[mill 



[Hi 21 



300 




b= S.7utn 
C~ 9.6/1 m 
d= 19.2 



Ani=0.72% 
Ans=0.40% 
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[1^1 3] 

IT 



T — I 



nJ 



1^ 



Arb>0 



Ani>0 



fAn2>0 t An4>0 



(b) 



"1 L 

312 



Ani>0 



Arh>0 



An2<0 



I An4>0 
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